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Global Common Module (GCM)

● Common hardware platform
○ one ATCA module design for Global Trigger System
○ different functionality implemented through firmware
○ minimize costs & long-term maintenance

● Baseline proposal:
○ two Xilinx Ultrascale+ FPGA

○ 204  inputs & 204 outputs
■ link speeds up to 25.78125 Gb/s
■ 5.2 Tb/s throughput

○ additional features:
■ one Xilinx ZYNQ Ultrascale+ MPSoC
■ inter-FPGA: 4 MGT @ 25.78125 Gb/s
■ inter-FPGA: 96 DDR → 100 Gb/s with low latency
■ 16 GB DDR4 RAM for long-latency buffering
■ 28 MGT links for full-mesh backplane 

or mezzanine(s)
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Architecture based on today’s technology. 
Does not preclude post-TDR developments!

   Processor Demultiplexer
time-to-serial

   Multiplexer 
serial-to-time
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GCM Cost Estimate
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Module Type USD CHF

B2104 Mux 23968.48 23968.48

B2104 GEP 45873.20 45873.20

C2104 Mux (small) 24085.98 24085.98

C2104 GEP (small) 45932.42 45932.42

C2104 Mux (large) 37523.04 37523.04

C2104 GEP (large) 47209.40 47209.40

1 USD = 1 CHF
close of business 24/4/17

Basis of Estimate (cost)
quotes for miniPODs & FPGAs
otherwise, gFEX module costs (similar complexity)
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WBS 1.4 Global Trigger System

1.4.1 Common Module
1.4.1.1 Core Design
1.4.1.2 Frame Firmware

1.4.2 Interfaces
1.4.2.1 Multiplexer
1.4.2.2 Event Processor
1.4.2.3 CTP Interface
1.4.2.4 ROI Interface
1.4.2.5 FELIX Interface

1.4.3 Trigger Signatures
1.4.3.1 Calorimeter
1.4.3.2 Tracking
1.4.3.3 Muon
1.4.3.4 EGamma
1.4.3.5 Tau
1.4.3.6 Jet
1.4.3.7 MissingET
1.4.3.8 B-Physics
1.4.3.9 Heavy Ion/Forward
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1.4.4 Integration
1.4.4.1 Fiber Optic Plant
1.4.4.2 Demonstrator
1.4.4.3 ZYNQ Processor
1.4.4.4 Online Software
1.4.4.5 System Integration
1.4.4.6 Installation & Commissioning

Trigger Signature scope 
similar to that in HLT.
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1.4.4 Integration
1.4.4.1 Fiber Optic Plant
1.4.4.2 Demonstrator
1.4.4.3 ZYNQ Processor
1.4.4.4 Online Software
1.4.4.5 System Integration
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Trigger Signature scope 
similar to that in HLT.
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1.4.1 Common Module
1.4.2 Interfaces

1.4.2.1 Multiplexer
1.4.2.2 Event Processor
1.4.2.3 CTP Interface
1.4.2.4 ROI Interface
1.4.2.5 FELIX Interface

1.4.3 Trigger Signatures

Multiplexer → Event Processor
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Multiplexer Firmware
Event Processor Firmware

   Processor Demultiplexer
time-to-serial

   Multiplexer 
serial-to-time

WBS Items Each functional board 
incorporates significant 
contributions from 
multiple WBS items. 
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Event Processor Firmware (Conceptual Diagram)

1.4.2.5 FELIX Interface
1.4.2.5.1 Communications
1.4.2.5.2 Data Transmission
1.4.2.5.3 Mux/Readout
1.4.2.5.4 GEP/Readout
1.4.2.5.5 gCTPi/Readout
1.4.2.5.6 gROIE/Readout

WBS 1.4.2 Interfaces
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1.4.2.1 Multiplexer
1.4.2.1.1 Serial-to-Time Multiplexer
1.4.2.1.2 Mux & GEP/Unpacking & Data Org.
1.4.2.1.3 Protocols
1.4.2.1.4 Mux Integration

1.4.2.2 Event Processor
1.4.2.2.1 Trigger Framework
1.4.2.2.2 GEP Integration

1.4.2.3 CTP Interface
1.4.2.3.1 GEP/CTP Interface
1.4.2.3.2 Time-to-Serial Demultiplexer
1.4.2.3.3 gCTPi & gROIE/Trigger Items
1.4.2.3.4 gCTPi Integration

1.4.2.4 RoI Interface
1.4.2.4.1 GEP/ROI Interface
1.4.2.4.2 Time-to-Serial Demultiplexer
1.4.2.4.3 RoI-to-R3 Mapping
1.4.2.4.4 R3 Transmission
1.4.2.4.5 gROIE Integration

DOE

NSF



Michael Begel

Core Costs
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Data Source Small FPGA — No HGTD Large FPGA  — No HGTD Large FPGA — With HGTD

Mux GEP Mux GEP Mux GEP

GCM in USA15 27 24 25 24 33 24

Shelves 4 4 5

Fiber Plant 250 250 250

CORE (MCHF) 2.07 2.39 2.71

GCM on Surface 7 7 7 7 7 7

GCM Spares 3 3 3 3 3 3

Shelves 2 2 2

ADD (MCHF) 0.74 0.88 0.88

TOTAL (MCHF) 2.81 3.27 3.59

Addition of HGTD (end-cap) 
increases cost by 780 kCHF.

US CORE: 2375 kCHF
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Questions?

Al Ross, New Yorker
June 22, 1992
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Multiplexer (Conceptual Diagram)
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Event Processor Firmware (Conceptual Diagram)
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Multiplexers (48 GEP but excludes HGTD)
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Data Source Link Speed 
(Gb/s)

Expected 
Fibers

Fibers/Mux 
(small)

Mux
(small)

Fibers/Mux 
(large)

Mux (large)

eFEX 11.2 384

72 9 96 7jFEX 11.2 224

gFEX 11.2 16

MuCTPi 12.8 16 16 1 16 1

LASP 25.8 1412 48 30 48 30

TPPr 11.2 352 72 5 96 4

L1Track 9.6 280? 72 4 96 3

TOTAL 2760 49 2800 45
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Multiplexers (48 GEP and includes HGTD)
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Data Source Link Speed 
(Gb/s)

Expected 
Fibers

Fibers/Mux 
(small)

Mux
(small)

Fibers/Mux 
(large)

Mux (large)

eFEX 11.2 384

72 9 96 7jFEX 11.2 224

gFEX 11.2 16

MuCTPi 12.8 16 16 1 16 1

LASP 25.8 1412 48 30 48 30

TPPr 11.2 352 72 5 96 4

L1Track 9.6 280? 72 4 96 3

HGTD-EC 25.8 780 48 17 48 17

TOTAL 3576 66 3616 62

Maximum possible number of Mux is 70!


